A two-tracer continuous flow perfusion experimental design has been used to measure the entry of steroids (oestradiol, oestrone, progesterone, 20\ g=a\ \ x=r eq-\ dihydroprogesterone, testosterone, androstenedione, cortisol, cortisone) and nucleic acid precursors (uridine, cytidine, UMP) into several tissues, using slices (human endometrium, endometrial adenocarcinoma, placenta, foetal membranes, rat and rabbit liver) or cell suspensions (chorion, amnion, liver, choriocarcinoma Be/Wo). Rates of interconversion between the perfused compounds and rates of release into the medium were also measured. 
Measurements of rates at which the hormones are formed or metabolized and elucidation of the relative importance of branched metabolic pathways have been attempted with batch incubations of steroidogenic or target tissues with labelled hormones. A recurring criticism of most of these experiments is that the results are dependent upon the incubation time. To eliminate one of the pitfalls of the usual in vitro experimental design the tracers may be perfused (superfused) at a constant rate through tissue slices and the rates may then be calculated from data obtained during the isotopie steady state. Perfusion experiments have other desirable characteristics, emphasized by Orti et al. (1965) , which are unrelated to the use of tracers. A continuous flow of medium removes metabolic products formed during the incubation which may alter enzymatic systems. Furthermore, continuous flow incubations of tissue slices or fragments are particularly convenient to evaluate the effect of agents added to the medium on the production of hormones, as demon¬ strated by the studies on gonadal and adrenal steroidogenesis conducted by Tait et al. (1967 Tait et al. ( , 1970 , Saffran et al. (1967) , Huibiegtse 8c , Ungar et al. (1970) , and others.
The studies to be reported here are based on an experimental design in¬ volving the exposure of tissue slices or cell suspension contained in small chambers to a continuous, unrecycled flow of a solution of two metabolically related compounds, one labelled with 3H, and the other with 14C Giorgi et al. 1970) .
With this system the fraction of a perfused tracer that enters the tissue can be estimated. If the compound entering the tissue were totally and irreversibly metabolized, only one tracer would be needed since measurement of the ratio of the concentration of the labelled compound in the perfusate (outflowing) and in the perfusion medium (inflowing) would be sufficient to calculate the fraction of tracer entering the tissue. However, as will be described in the section on calculations, a second isotope is necessary to trace that fraction of the compound which may enter the cell, undergo reversible metabolism and then be released, apparently unchanged, back into the medium. Examples of reversible entry into cells have been provided by previous studies which show that a large part of oestrone, as well as of androstenedione, enter slices of human endometrium and return to the medium. Such a comprehensive picture helps to interpret physiologic events occurring in target tissues and to search for agents which could modify hormonal action by altering the entry, the metabolism, or the release of the hormone.
Previously published studies (Gurpide 8c 
Obviously, similar formulae result for v0rj, V|îp-, Vba and V(!x, as is evident from the symmetry of the model in Fig. 1 (Davis 1958) . (Fig. 2) .
Comparison (1969) .
In the term placenta the interconversion between Ei and E2 appears to be the predominant metabolic reaction in which these compounds participate since the values in both directions are very large (Fig. 5) (Fig. 4) . Uridine and UMP were interconverted by slices of rat liver (Fig. 10) . UMP entering the tissue was almost completely converted to uridine.
Cortisol and cortisone
The interconversion of these two compounds in rabbit liver slices was very extensive, as shown in Fig. 9 Data reported by Korenman (1963) (1967) reported that nuclei from human endometrium contained a large fraction of the intracellular radioactivity after injection of labelled E2 before hysterectomy. However, a large part of the radioactivity found in nuclei may be loosely and even unspecifically associated with these organdies, as can be surmised from the data of Clark 8c Gorski (1969 (Fig. 4) .
In When F and E were perfused over rabbit liver slices no differences were observed in the rates at which they were liberated back into the medium (Fig. 9) .
About 90 % of the uridine and UMP entering rat liver slices leave the tissue as uridine. Practically no UMP is released to the medium (Fig. 10) Gurpide: Thank you for your suggestion to use foetal tissues. We tested for radiochemical purity of the isolated oestrogens by acetylation and chromatography of the acetates; 3H/14C ratios and specific activities remained constant. The radiochemical purity of the progesterone isolated from tissue and perfusate was ascertained by crystallization after addition of carriers. Experimental details on the isolation proce¬ dures are described in a previous publication .
